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[57] ABSTRACI‘ 
A compound resonator type semiconductor laser de 
vice comprising a multiple-layered crystal structure 
having a ?rst laser operation area which contains a 
resonator for laser oscillation and a second laser opera 
tion area which contains a resonator a facet of which is 
shared with that of the resonator in the ?rst laser opera 
tion area; and an electric current feeder for injecting a 
current into said multiple-layered crystal structure, and 
wherein said-facet of the resonator in the ?rst laser 
operation area, which is shared with the facet of the 
resonator in the second laser operation area, is covered 
with a protective ?lm to attain a high re?ectivity 
therein, the other facet of the resonator in the ?rst laser 
operation area is covered with a protective ?lm to attain 
a low reflectivity therein, and the other facet of the 
resonator in the second laser operation area is covered 
with a protective ?lm to attain a high re?ectivity 
therein. 

5 Claims, 3 Drawing Sheets 
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COMPOUND RESONATOR TYPE 
SEMICONDUCTOR LASER DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention ‘ 

This invention relates to a compound resonator type 
semiconductor laser device having a structure which is 
effective to attain a stabilized oscillation wavelength. 

2. Description of the prior art 
Semiconductor laser devices directed toward mass 

production can attain laser oscillation at a low threshold 
current level and obtain considerably satisfactory re 
sults in characteristics such as the single transverse 
mode, the single longitudinal mode, durability, etc., but 
they have problems with regard to a stabilized oscilla 
tion wavelength (i.e., the stabilized lonitudinal mode) in 
that the oscillation wavelength varies continuously or 
discontinuously depending upon a variation in tempera 
ture and/or electric current, resulting in optical output 
noise which is noticeable when the laser device is ex 
posed to light and/or a reflected laser light (i.e., back 
light) from the laser device is incident upon the laser 
device. In order to eliminate these problems, distributed 
feedback (DFB) type lasers and compound resonator 
type lasers have been developed to try to stabilize the 
oscillation wavelength. However, these laser devices 
cannot attain a stabilized oscillation wavelength in a 
wide range of temperature and is insuf?cient to prevent 
noise derived from the backlight. 
FIG. 8 shows a conventional compound resonator 

type laser device which comprises an n-substrate- 1, an 
n-cladding layer 2, an active layer 3, a p-cladding layer 
4, a p-cap layer 5, a current blocking oxide ?lm 6, a ?rst 
laser operation area 7 with a resonator length of 
(Lt +L2) having a striped window region, and a second 
laser operation~area 8 with the resonator length of 
(L1+L3) having a striped window region, thereby ef 
fecting an optical interference between these two laser 
operation areas 7 and 8 to produce a stabilized oscilla 
tion wavelength (stabilized longitudinal mode). The 
interval AM of the longitudinal mode in the ?rst laser 
operation area 7 is proportional to K02/2H(L1+Lz), 
while the interval AA; of the longitudinal mode in the 
second laser operation area 8 is proportional to 
A02/2?(L1+L3), wherein A0 is the oscillation wave 
length and n is the refractive index of the active layer 3. 
Due to the interference between the longitudinal modes 
in the laser operation areas 7 and 8, a wide interval 
A(=>»02/2n| L3—L2|) of the longitudinal mode is cre 
ated resulting in stabilized laser oscillation in the longi 
tudinal mode alone around the peak of the gain distribu 
tion. However, it is difficult to form the facets with the 
optimum length of each of L1, L2 and L3 in such a con 
ventional compound resonator type laser device by a 
cleavage technique, so that the longitudinal mode can 
not be stabilized in a wide range of temperature, but it is 
stabilized ranging in temperature from 5° to 10° C. at 
the widest. Moreover, a conventional compound reso 
nator type laser device cannot suppress the unstabilized 
longitudinal mode resulting from backlight therefrom. 
On the other hand, semiconductor lasers have been 

used in the amplitude modulation (AM) format as a light 
source for optical communication. However, the fre 
quency modulation (FM) format is advantageous over 
the amplitude modulation (AM) format in attainment of 
capacious and rapid optical communication, so that 
frequency modulating semiconductor laser devices 
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2 
which can effect frequency modulation in a wide range 
and have the great modulation degree are anxiously 
expected to be established in the ?eld of communication 
technologies. 
FIG. 9 shows a conventional compound resonator 

used as a frequency modulating semiconductor laser 
device which comprises a Fabry-Pérot resonator type 
semiconductor laser operation area 100 having a recti 
linear resonator therein with the resonator length of 
(L1+Lz), a modulation area 200 having an L-shaped 
resonator therein with the resonator length of (L1+ L3), 
a separation groove 30 to electrically separate the 
waveguide in the semiconductor laser operation area 
100 from the waveguide in the modulation area 200, and 
facets 40, 50 and 60 which are formed by a cleavage 
technique to constitute the Fabry-Pérot resonators. The 
facet 40 is common to both the resonators in the semi 
conductor laser operation area 100 and in the modula 
tion area 200. When the electric currents I1 and I2 flows 
into the semiconductor laser operation area 100 and the 
modulation area 200, respectively, laser oscillation is 
produced as shown by the arrow marks in FIG. 9. A 
variation of the electric current I; ?owing into the mod 
ulation area 200 allows a continuous variation of the 
oscillation wavelength with which a laser light in the 
single longitudinal mode results from the interference 
between the two resonators. However, this conven 
tional laser device has an extremely limited wavelength 
modulation range to the extent of tens of A, resulting in 
a modulation degree of as low as approximately 1 
A/mA so that a suf?cient modulation effect cannot be 
attained. 

SUMMARY OF THE INVENTION 

The compound resonator type semiconductor laser 
device of this invention which overcomes the above 
discussed disadvantages and other numerous def?cien 
cies and drawbacks, comprises a multiple-layered crys 
tal structure having a ?rst laser operation area which 
contains a resonator for laser oscillation and a second 
laser operation area which contains a resonator a facet 
of which is shared with that of the resonator in the ?rst 
laser operation area; and an electric current feeder for 
injecting a current into said multiple-layered crystal 
structure, wherein said facet of the resonator in the ?rst 
laser operation area, which is shared with the facet of 
the resonator in the second laser operation area, is cov 
ered with a protective ?lm to attain a high re?ectivity 
therein, the other facet of the resonator in the ?rst laser 
operation area is covered with a protective ?lm to attain 
a low reflectivity therein and the other facet of the 
resonator in the second laser operation area is covered 
with a protective ?lm to attain a high reflectivity 
therein. 
The protective ?lm attaining a high reflectivity is a 

lamination composed of alternate layers of a dielectric 
?lm and an amorphous silicon ?lm having a thickness of 
>t/4 each and the protective ?lm attaining a low re?ec 
tivity is a single layer of a dielectric ?lm having a thick 
ness in the range from M4 to >\./ 2. The dielectric ?lm is 
made of SiOz or A1203. 
The second laser operation area functions as a modu 

lation area for the modulating frequency. A separation 
groove is disposed in at least one of the upper and the 
bottom electrodes formed on said multiple-layered crys 
tal structure to electrically separate said laser operation 
area from said modulation area. 
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Thus, the invention described herein makes possible 
the objects of (l)'providing a novel compound resona 
tor type semiconductor laser device which attains laser 
oscillation with a stabilized oscillation wavelength in a 
wide range of temperature; (2) providing a novel com 
pound resonator type semiconductor laser device 
which can suppress noise due to backlight; and (3) pro 
viding a novel compound resonator type semiconductor 
laser device which can modulate the frequency in a 
signi?cantly wide range thereby effecting the great 
degree of modulation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

This invention may be better understood and its nu 
merous objects and advantages will become apparent to 
those skilled in the art by reference to the accompany 
ing drawings as follows: 
FIG. 1 is a perspective view of a compound resonator 

type semiconductor laser device according to this in 
vention. 
FIG. 2 is a partial sectional front view of the semicon 

ductor laser device shown in FIG. 1. 
FIG. 3 is a perspective view of another compound 

resonator type semiconductor laser device according to 
this invention. 
FIG. 4 is a plan view of a frequency modulating 

semiconductor laser device according to this invention. 
FIG. 5 is a partial sectional front view of the semicon 

ductor laser device shown in FIG. 4. 
FIG. 6 is a characteristic curve showing the relation 

ship between the modulating current I; and the oscilla 
tion wavelength. 
FIG. 7 is a plan view of another frequency modulat 

ing semiconductor laser device according to this inven 
tion. 
FIG. 8 is a perspective view of a conventional com 

pound resonator type semiconductor laser device. 
FIG. 9 is a perspective view of a conventional fre 

quency modulating semiconductive laser device. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

1. Compound resonator type semiconductor laser 
devices: 
Each of the facets releasing a laser light of the com 

pound resonator type semiconductor laser device is 
covered with a dielectric ?lm having a given thickness 
to thereby have a selected reflectivity with regard to 
the oscillation wavelength A, that is, a low reflectivity is 
selected for one of the facets of the resonator in a ?rst 
laser operation area for releasing a laser light, while a 
high re?ectivity is selected for the other facet of the 
resonator in the ?rst laser operation area and for both 
facets of the resonator in a second laser operation area, 
one of which is common to the other facet in the ?rst 
laser operation area. For example, the facet requiring a 
low reflectivity is covered with a single layer such as a 
dielectric ?lm made of SiO;, A1203 or the like, having a 
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thickness in the range of from one fourth to one half of 60 
the oscillation wavelength A, resulting in a modulation 
degree ranging from 0 to approximately 0.32. The facets 
requiring a high re?ectivity are covered with a lamina 
tion composed of alternate layers of a dielectric ?lm 
made of SiO;, A1203 or thel ike, and an amorphous 
silicon (a - Si) ?lm, each of which has a thickness of )t/ 4, 
resulting in a modulation degree ranging from 0.32 to 
1.00. 
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When a driving current is injected into both the laser 

operation areas and exceeds the sum of the threshold 
current for laser oscillation in each of the laser opera 
tion areas, each of the resonators attains laser oscilla 
tion. Since both the facets fo the resonator in the second 
laser operation area have a high re?ectivity, most of the 
laser light is con?ned within the resonator without 
oscillating to the outside so that the internal photon 
density of the resonator increases. On the contrary, 
since the facet of the resonator in the ?rst laser opera 
tion area has a low re?ectivity, a large portion of the 
laser light is released from the facet alone so that the 
internal photon density of the resonator is reduced. 
That is, one of the resonators has a high photon density 
in the vicinity of the facet which is common to that of 
the other resonator, while the other resonator has a low 
photon density in the vicinity of the facet releasing a 
laser light. This means that the resonator oscillating a 
laser light in one of the laser operation areas has a wave 
guide having different photon densities. Thus, the reso 
nator of this invention is different from the conventional 
resonator shown in FIG. 8 in the carrier density, the 
refractive index and the gain curve and accordingly the 
laser light having a wavelength which has been selected 
to minimize waveguide losses is channeled therefrom. 
As mentioned above, the compound resonator type 

semiconductor laser device of this invention is designed 
to select the oscillation wavelength based on the differ 
ence between the internal photon densities of the reso 
nators, although the conventional compound resonator 
type semiconductor laser device is designed to select 
the oscillation wavelength based on the difference be 
tween the resonator lengths, resulting in a stabilized 
longitudinal mode in a wide range of temperature and a 
stabilized output power without the in?uence of back 
light. 

Example 
FIGS. 1 and 2 show a VSIS (V-channeled substrate 

inner stripe) laser device of refractive index waveguide 
type as a compound resonator type semiconductor laser 
device, which is produced as follows: 
On a p-GaAs substrate 11, an n-GaAs current block 

ing layer 12 is disposed and etched to form a V-shaped 
stripe channel reaching the GaAs substrate 11, resulting 
in an electroconductive region. On the current blocking 
layer 12, a p-Gai_yAlyAs cladding layer 13, a p-(or a 
nondoped n-) Ga1_xAlxAs active layer 14, an n-Ga1 
—yAIyAS cladding layer 15 and an n-GaAs cap layer 16 
are successively disposed resulting in a double heteros 
tructure for laser oscillation in which the active layer 14 
is endowed with the distribution of refractive index. 
The parameters x and y in the mixed crystal ration are 
0.05 and 0.3, respectively. 
Then, the back of the GaAs substrate 11 and the 

surface of the cap layer 16 are subjected to a vacuum 
evaporation treatment with metal materials of Au-Zn 
and Au-Ge-Ni, respectively, followed by heating to 
form an electrode 17 made of an alloy of Au-Zn and an 
electrode 18 made of an alloy of Au-Ge-Ni, respec 
tively. 
The striped channel consists of a rectilinear channel, 

which runs between the back facet 20 and the front 
facet 21 in the multiple layered structure, and a L 
shaped channel, which branches off in the middle 
course of the rectilinear channel and runs with a gently 
curve between the back facet 20 and the side facet 23. 
The ?rst laser operation area 19 containing a resonator 
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therein for laser oscillation is formed within the active 
layer 14 at the upper position corresponding to the 
rectilinear striped channel. The second laser operation 
area 22 containing a resonator therein is formed within 
the active layer 14 at the upper position corresponding 
to the L-striped channel. One of the facets of the resona 
tor in the second laser operation area 22 is common to 
the back facet 20 in the ?rst laser operation area 19. 
Also, the waveguide in the second laser operation area 
22 is common to that in the ?rst laser operation area 19 
from the back facet 20 to the branching portion of the 
L-striped channel. The side facet 23, at which the end of 
the L-striped channel is located, is positioned at a right 
angle to the back facet 20. 
The waveguide in each of the laser operation areas 19 I 

and 22 is preferably of a refractive index waveguide 
type which is advantageous over a gain waveguide type 
in that a single longitudinal mode can be readily at 
tained. Each of the facets 20, 21 and 23 of the resonators 
in the laser operation areas 19 and 22 is covered with a 
protective ?lm to effect a selected re?ectivity. The. 
front facet 21 for releasing a laser light in the ?rst laser 
operation area 19 is covered with a single layer 24 of 
A1203 having a thickness of approximately N2 (A is the 
oscillation wavelength) by an electron beam vapor de 
position method, resulting in a reflectivity of as low as 
about 0.32. The other facet 20 in the ?rst laser operation 
area 19 is covered with a lamination 26 consisting of 
four alternate layers of an Al2O3 layer and an a-Si layer 
each of which has a thickness of M4 by an electron 
beam vapor deposition method, resulting in a re?ectiv 
ity of as high as about 0.95. The facet 23 in the second 
laser operation area 22 is also covered with a lamination 
25 attaining a high reflectivity which is of the same 
construction as the lamination 26 on the facet 20. 
_ When a DC current is injected into the resulting laser 
device through the electrodes 17 and 18, the current 
flows through the striped channel in the GaAs substrate 
11 to allow laser oscillation in the laser operation areas 
19 and 22 within the active layer 14 at the upper portion 
corresponding to the striped channel. The injected cur 
rent is contracted by the striped channel and a light is 
con?ned within the laser operation areas 19 and 20 due 
to the distribution of the effective refraction index. A 
concentrated laser light is oscillated in a spotlight fash 
ion in the stabilized transverse mode from the facet 
depending upon the reflectivity thereof. No laser light is 
oscillated from either the back facet 20 or the side facet 
23 in the second laser operation area 22 because of their 
high re?ectivity, so that the internal photon density in 
the area around the facets 20 and 23 increases extremely 
at laser oscillation, while the laser light is mainly oscil 
lated from the front facet 21 in the ?rst laser operation 
area 19 because of the low reflectivity thereof so that 
the internal photon density in the area around the front 
facet 21 is reduced. As a result, the resonator in the ?rst 
laser operation area 19 is composed of the high photon 
density region ranging from the back facet 20 in com 
mon with that in .the second laser operation area 22 to 
the branching portion in the resonator in the second 
laser operation area 22 and the low photon density 
region ranging from the branching portion to the front 
facet 21, thereby attaining the emission of a laser light at 
a selected wavelength from the facet 21. 
The semiconductor laser device in this Example at 

tained laser oscillation in a single Longitudinal mode at 
an oscillation wavelength of 8253 A at a threshold cur 
rent of 35 mA, wherein mode hopping, etc., did not 
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6 
occur in the range from 0° C. to 50° C. and a tempera 
ture adependent variation of wavelength was as small as 
0.6 A/° C. Moreover, no modal noise occurred even 
though the backlight to the front facet 21 existed to an 
extent of about 2%. 
FIG. 3 shows another compound resonator type 

semiconductor laser device, wherein the facet in the 
second laser operation area 22 shown in FIG. 1 is 
formed on the same cleaved facet as the front facet 21 in 
the ?rst laser operation area 19. The resonator of the 
?rst laser operation area 19 is formed in a rectilinear 
shape from the back facet 20 to the front facet 21, while 
the resonator of the second laser operation area 22 is 
formed in a curved shape from the back facet 20 to the 
facet on the same cleaved facet as the front facet 21 in 
the ?rst laser operation area 19 through the branching 
portion in the middle of the resonator of the ?rst laser 
operation area 19. Thus, a portion of the front facet 21 
corresponding to one of the facets of the resonator in 
the ?rst laser operation area 19 and the other portion of 
the front facet 21 corresponding to one of the facets of 
the resonator in the second laser operation area 22 are 
covered with a protective ?lm 24 of A1203 having a low 
refractive index and a protective laminated ?lm 25 com 
posed of four alternate layers of an A1203 ?lm and an 
a-Si ?lm having a high refractive index, respectively, 
and the other facet 20 is covered with the same protec 
tive ?lm 26 having a high refractive index as that shown 
in FIG. 1, resulting in a compound resonator type semi 
conductor laser device which exhibits the same charac 
teristics as that shown in FIG. 1. 

2. Frequency modulating semiconductor laser de 
vices: 
The compound resonator type semiconductor laser 

device of this invention can be utilized as a frequency 
modulating semiconductor laser device in the case 
where the second laser operation area functions as a 
modulation area. 

Each of the facets of the resonator in the laser opera 
tion area and of the resonator in the modulation area in 
which one of the facets is common to one of the facets 
in the laser operation area is covered with a dielectric 
?lm to thereby have a selected re?ectivity. A low re 
?ectivity is selected for one of the facets of the resona 
tor in the laser operation area oscillating a laser light, 
while a high re?ectivity is selected for the other facet of 
the resonator in the laser operation area and for both 
facets of the resonator in the modulation area, one of 
which is common to the other facet in the laser opera 
tion area. The facet requiring a low re?ectivity ranging 
from 0 to approximately 0.32 and each of the facets 
requiring a high re?ectivity ranging from 0.32 to 1.00 
are covered respectively with of SiO;, A1203 or the like 
having a thickness of M4 to M2, and a lamination com 
posed of two or four alternate layers of a dielectric ?lm 
such as SiO2, A1203 or the like and an a-Si ?lm having 
a thickness of >\/4 each, in the same manner as described 
above with respect to FIGS. 1-3. 
A driving current is injected into the laser operation 

area to begin laser oscillation operation by the resonator 
therein while a modulating current is injected into the 
modulation area to begin laser oscillation operation by 
the resonator therein, as well. Since both facets of the 
resonator in the modulation area have a high re?ectiv 
ity, most of the laser light is con?ned within the resona 
tor without oscillating to the outside so that the internal 
photon density thereof increases, while one of the facets 
of the resonator in the laser operation area has a low 
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re?ectivity, a large portion of the laser light is released 
so that the internal photon density thereof is reduced. 
Thus, a portion (having the resonator length of L1) of 
the resonator in the laser operation area which is com 
mon to that in the modulation area has a high photon 
density P1 and the other portion (having the resonator 
length of L2) of the resonator in the laser operation area 
alone has a low photon density P2. This means that the 
resonator in the laser operation area has a waveguide 
having different photon densities. Given that a gain in 
the resonator portion having a high photon density is g1 
and a gain in the other resonator portion having a low 
photon density is g2, the effective gain geff in the reso 
nator of the laser operation area is represented by the 
equation: 

Since the oscillation wavelength A depends upon the 
geff, the wavelength or the frequency of the laser light 
which is oscillated from the laser operation area can be 
modulated by the control of 'the photon density P1 
under the modulating current to the modulation area. 
The above-mentioned structure can attain an excel 

lent modulation effect, i.e., a high modulation degree, 
by the control of the photon density, thereby allowing 
the ready modulation of frequency of the laser light 
oscillated therefrom. Moreover, the possible modula 
tion range is greatly enlarged depending upon an allow 
able variation value of the photon density. Thus, the 
resulting semiconductor laser device has extremely 
excellent characteristics as a light source for optical 
communication in the FM format. ' 

Example 
FIGS. 4 and 5 show a frequency modulating semi 

conductor laser device, which comprises the laser oper~ 
ation area 101 and the modulation area 201 in the same 
manner as that shown in FIG. 9. The laser operation 
area 101 is electrically separated from the modulation 
area 201 by a separation groove 31 which is formed in at 
least one of the electrodes 17 and 18. The laser opera 
tion area 101 contains a rectilinear resonator with the 
resonator length (L1+L2) which is composed of a front 
facet 51 for releasing a laser light and a back facet 41 
facing the front facet 51. The modulation area 201 con 
tains an L-shaped resonator for controlling the photon 
density thereof to modulate the frequency. The L 
shaped resonator with the resonator length (L1+L3) is 
composed of a side facet 61 at a right angle to the front 
facet 51 in the laser operation area 101 and the back 
facet 41 which is common to the resonator in the laser 
operation area 101. Both resonators have a common 
portion having the resonator length L1 from the back 
facet 41. Each of the resonators is preferably of a refrac 
tive index waveguide type which is advantageous over 
a gain waveguide type in that a single longitudinal mode 
can be readily attained. The facets 41, 51 and 61 are 
covered with protective ?lms 71, 81 and 91, respec 
tively, to effect a selected re?ectivity in each of these 
facets. The front facet 51 for releasing a laser light is 
covered with a single ?lm of A1203 having a thickness 
of >\./2 O» is the oscillation wavelength) by an electron 
beam vapor deposition method, resulting in a reflectiv 
ity of as low as approximately 0.30. Each of the other 
facets 41 and 61 is covered with a lamination consisting 
of four alternate layers of an A1203 ?lm and an a-Si ?lm 
having a thickness of M4 each by an electron beam 
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vapor deposition method, resulting in a re?ectivity of as 
high as approximately 0.95. 
A VSIS laser device of a refractive index waveguide 

type of this invention shown in FIGS. 4 and 5 is pro 
duced in the same manner as that shown in FIGS. 1 and 
2 except that the concaved active layer 14 is formed. 
When a DC current is injected into the resulting laser 

device through the electrode 17 and 18, the current 
flows through the striped channel in the GaAs substrate 
11 to allow laser oscillation in the laser operation area 
101 at the upper portion corresponding to the striped 
channel. A concentrated laser light is released in a spot 
light fashion in the stabilized transverse mode from the 
facet depending upon the reflectivity thereof. 
When a driving current I] was injected into the laser 

operation area 101, a laser light was oscillated at an 
oscillation wavelength of 8190 A at a threshold current 
of 35 mA from the front facet 51 having a low re?ectiv 
ity. When a modulating current I; was injected into the 
modulation area 201 to change the current level from 40 
mA to 52 mA, the internal photon density, which is 
high due to the high reflectivity in each of the facets 41 
and 61 of the resonator in the modulation area 201, 
varied depending upon the current 1;, resulting in an 
interference in the resonator of the laser operation area 
101 so that a laser light was generated at an oscillation 
wavelength 7towith a continuous variation in the range 
of from 8220 A to 8340 A as shown in FIG. 6. Thus, the 
frequency modulating semiconductor laser device at 
tained an enlarged wavelength modulation range to the 
extent of 1200 A (5300 GHZ) and a high modulation 
degree of 10 A/mA (450 GHZ/mA). 
FIG. 7 shows another frequency modulating semi 

conductor laser device, wherein the facet in the modu— 
lation area 201 shown in FIG. 4 is formed on the same 
cleaved facet as the front facet 51 in the laser operation 
area 101. The resonator in the laser operation area 101 is 
formed in a rectilinear shape from the back facet 41 to 
the front facet 51, while the resonator in the modulation 
area 201 is formed in a curved shape from the back facet 
41 to the facet on the same cleaved facet as the front 
facet 51 in the laser operation area 101 through the 
branching portion in the middle of the resonator in the 
laser operation area 101. Thus, a portion of the facet 51 
corresponding to the facet of the resonator in the laser 
operation area 101 and the other portion of the facet 51 
corresponding to the facet of the resonator in the modu 
lation area 201 are covered with a protective ?lm 24 of 
A1203 having a low refractive index and a protective 
laminated ?lm 25 composed of four alternate layers of 
an A1203 ?lm and an a-Si ?lm having a high refractive 
index, respectively, and the other facet 41 is covered 
with the same protective ?lm 71 having a high refrac 
tive index as that shown in FIG. 4, resulting in a fre 
quency modulating semiconductor laser device which 
exhibits the same characteristics as that shown in FIG. 
4. 
Any of these semiconductor laser devices according 

to this invention are not limited to the GaAs-GaAlAs 
systems, but they can be applied to semiconductor ma 
terials of an InP-InGaAsP system and/or other com 
pound semiconductors. An optical guide layer or the 
like can be used for the waveguide constituting a reso 
nator. 

It is understood that various other modi?cations will 
be apparent to and can be readily made by those skilled 
in the art without departing from the scope and spirit of 
this invention. Accordingly, it is not intended that the 
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scope of the claims appended hereto be limited to the 
description as set forth herein, but rather that the claims 
be construed as encompassing all the features of patent 
able novelty which reside in the present invention, in 
cluding all features which would be treated as equiva 
lents thereof by those skilled in the art to which this 
invention pertains. 
What is claimed is: 
1. In a compound resonator type semiconductor laser 

device comprising: a multiple-layered crystal structure 
having a ?rst laser operation area which contains a 
resonator for laser oscillation and a second laser opera 
tion area which contains a resonator, a facet of which is 
shared with that of the resonator in the first laser opera 
tion area; and an electric current feeder for injecting a 
current into said multiple-layered crystal structure; the 
improvement wherein: said facet of the resonator in the 
?rst laser operation area, which is shared with the facet 
of the resonator in the second laser operation area, is 
covered with a protective ?lm to attain a high re?ectiv 
ity therein, the other facet of the resonator in the ?rst 
laser operation area is covered with a protective ?lm to 
attain a low re?ectivity therein and the other facet of 
the resonator in the second laser operation area is cov 
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10 
ered with a protective ?lm to attain a high re?ectivity 
therein. 

2. A compound resonator type semiconductor laser 
device according to claim 1, wherein said protective 
?lm attaining a high re?ectivity is a lamination com 
posed of alternate layers of a dielectric film and an 
amorphous silicon ?lm having a thickness of M4 each 
and said protective ?lms attaining a low re?ectivity is a 
single layer of a dielectric ?lm having a thickness in the 
range from 1/4 to M2. 

3. A compound resonator type semiconductor laser 
device according to claim 2, wherein said dielectric ?lm 
is made of SiOz or A1203. 

4. A compound resonator type semiconductor laser 
device according to claim 1, wherein the second laser 
operation area functions as a modulation area for the 
modulating frequency. 

5. A compound resonator type semiconductor laser 
device according to claim 4, wherein a separation 
groove is disposed in at least one of the upper and the 
bottom electrodes formed on said multiple-layered crys 
tal structure to electrically separate said laser operation 
area from said modulation area. 
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